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(54) POLYMERIZATION OF ETHYLENICALLY UNSATURATED MONOMER AND ITS UTILIZATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a simple method for removing unreacted monomers causing bad 
odor, etc., of a tacky agent composition or a coating material composition without affecting to various 
properties of a coating film. 

SOLUTION: The method for polymerizing an ethylenically unsaturated monomer is performed by adding 
10-4-10-1 pt.wt. of a salt of a transition metal, 0,005-0.03 pt.wt. of a reducing agent and stoichiometrically 
equivalent amount, based on the reducing agent, of an oxidizing agent capable of performing a redox 
reaction to 100 pts.wt. of a monomer to be subjected to the polymerization after an unsaturated monomer 
reduces to <20,000 ppm in a method for polymerizing a radical-polymerizable ethylenic monomer in an 
aqueous medium. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]As opposed to said monomer 100 weight section which is the method of polymerizing within an 
aquosity medium, and should present a polymerization with an ethylenic unsaturated monomer in which a 
radical polymerization is possible after an unreacted monomer is set to at least 20 and 000 ppm or less, A 
polymerization method of an ethylenic unsaturated monomer adding a salt of a transition metal of 10 4 - 10 
~ 1 weight section, a reducing agent of 0.005 to 0.03 weight section, and an oxidizer in which the equivalent 
can carry out a redox reaction stoichiometrically to said reducing agent. 

[Claim 2]The whole quantity or a part in which a radical polymerization is possible of ethylenic unsaturated 
monomer, adding in an aquosity medium in a polymerization tank. As opposed to said monomer 100 weight 
section with which was the method of polymerizing said added monomer, and a polymerization was 
presented after it added the whole quantity of said monomer with which a polymerization should be 
presented to said polymerization tank and 30 minutes passed at least, A polymerization method of an 
ethylenic unsaturated monomer adding a polymerization initiator in which the equivalent can carry out a 
redox reaction stoichiometrically to a salt of a transition metal of 10 " 4 - 10 " 1 weight section, a reducing 
agent of 0.005 to 0.03 weight section, and said reducing agent. 

[Claim 3]Aqueous dispersion of a polymer obtained by the polymerization method according to claim 1 or 2. 
[Claim 4]Solution of a polymer obtained by the polymerization method according to claim 1 or 2. 
[Claim 5]An aqueous adhesive composition which uses the aqueous dispersion according to claim 3. 
[Claim 6]An aqueous adhesive composition which uses the solution according to claim 4. 
[Claim 7]A distemper constituent which uses the aqueous dispersion according to claim 3. 
[Claim 8]A distemper constituent which uses the solution according to claim 4. 

[Claim 9]An adhesive sheet which uses the aqueous adhesive composition according to claim 5 or 6. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the polymerization method of the ethylenic unsaturated 
monomer used as the raw material of the paint of non-heat curing, such as coating for a pressure sensitive 
adhesive composition or the paint for building materials, and plastics used for a pressure sensitive adhesive 
sheet, adhesive tape, etc. 
[0002] 

[Description of the Prior Art]Conventionally, in composition of the aqueous resin which uses the ethylenic 
unsaturated monomer in the inside of an aquosity medium as a raw material, after a total monomer is 
supplied to a polymerization tank also that of a polymerization of a semi batch type, a case, or in the case of 
the polymerization of a whole-quantity dropping type, a lot of unreacted monomers still remain. 
In order to disappear and to close this, it polymerizes and it is necessary to remove an unreacted monomer 
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by various methods. 

The process of removing an unreacted monomer below is called an aging reaction. For example, 
water-soluble polymerization initiators, such as persulfate and azo salts, can be added in small quantities 
after a total monomer injection, and an unreacted monomer can be polymerized. By the redox catalyst which 
consists of combination of an oxidizer/reducing agent almost not having an induction period, since reaction 
temperature is low, it is used for an aging reaction like persulfate etc. Although the organic salt of a 
Rongalite (sodium-formaldehyde-sulfoxylate 2 monohydrate) etc. is best used as a reducing agent, these 
become main causes, such as waterproof degradation (a waterproof white blush mark and water resistant 
adhesion) of a coat and odor emission. 

[0003]As a removing method of the unreacted monomer of an acrylic polymerization reaction, 
JP,60-43847,B, JP,54-28187,B, JP,60-144303,A, etc. are mentioned.For example, although the method 
given in JP,60-43847,B is respectively added at a rate of 0.03 to 2.0% to the monomer which presents a 
polymerization with the redox catalyst which consists of organic peroxide, for example, t-butyl 
hydroperoxide, and L-ascorbic acid after after the polymerization reaction of a multi stage story. In the 
above-mentioned catalyst species and quantity, the influence of waterproof degradation, the xanthochroism, 
etc. of a coat remains. 

[0004]In JP,54-28187,B, about 0.15 to 2% of the weight of the specific second class amine is added, and the 
method of decreasing a bad smell is indicated to it by making unpolymerized remains alkyl acrylate react to 
the starting second class amine. However, when it remains in a coat, without a part reacting among the 
above-mentioned second class amine, the water resisting property of a coat is inferior, a coat may milk or 
the adhesive strength of a coat may be inferior. 

[0005]Although the manufacturing method which catches, disappears and closes an unreacted remains 
monomer by making the end postpolymerization system of a polymerization introduce and pass a gas in the 
suspension polymerization of the vinyl monomer through water in JP,60-144303,A is indicated, Under 
special conditions, it is the method of introducing and passing a gas, the special device for foam formation is 
also needed for a polymerization system (above a temperature lower about 30 ** than Tg of the purpose 
polymer), and the complicatedness of collecting the gases containing this unreacted monomer also remains. 
[0006] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide the simple method of 
removing the unreacted monomer used as causes, such as a bad smell of a pressure sensitive adhesive 
composition or a coating composition, without affecting the various physical properties of a coat. 
[0007] 

[Means for Solving the Problem]As opposed to said monomer 100 weight section with which the 1st 
invention is the method of polymerizing an ethylene nature monomer in which a radical polymerization is 
possible in a hyphydrogamy body, and a polymerization should be presented after an unreacted monomer is 
set to at least 20,000 ppm or less, It is a polymerization method of an ethylenic unsaturated monomer 
adding a salt of a transition metal of 10 4 - 10 1 weight section, a reducing agent of 0.005 to 0.03 weight 
section, and an oxidizer in which the equivalent can carry out a redox reaction stoichiometrically to said 
reducing agent. 

[0008]The 2nd invention the whole quantity or a part in which a radical polymerization is possible of 
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ethylenic unsaturated monomer, adding in an aquosity medium in a polymerization tank. As opposed to said 
monomer 100 weight section with which was the method of polymerizing said added monomer, and a 
polymerization was presented after it added the whole quantity of said monomer with which a polymerization 
should be presented to said polymerization tank and 30 minutes passed at least, It is a polymerization 
method of an ethylenic unsaturated monomer adding a polymerization initiator in which the equivalent can 
carry out a redox reaction stoichiometrically to a salt of a transition metal of 10 " 4 - 10 1 weight section, a 
reducing agent of 0.005 to 0.03 weight section, and said reducing agent. 

[0009]The 3rd invention is the aqueous dispersion of a polymer obtained by a polymerization method the 1st 
or 2nd given in an invention. 

[0010]The 4th invention is solution of a polymer obtained by a polymerization method the 1st or 2nd given in 
an invention. 

[0011]The 5th invention is an aqueous adhesive composition which uses aqueous dispersion 3rd given in an 
invention, and the 6th invention is an aqueous adhesive composition which uses solution 4th given in an 
invention. 

[0012]The 7th invention is a distemper constituent which uses aqueous dispersion 3rd given in an invention, 

and the 8th invention is a distemper constituent which uses solution 4th given in an invention. 

[0013]The 9th invention is an adhesive sheet which uses an aqueous adhesive composition of six the 5th or 

given in an invention. 

[0014] 

[Embodiment of the Invention]In this invention, an unreacted monomer can be efficiently polymerized more 
with a little polymerization initiators which can carry out a REDDOKUSU reaction by using together with the 
polymerization initiator which mentions the salt of a transition metal later and which can carry out a 
REDDOKUSU reaction. Although ion divalent [, such as copper, iron, cobalt, nickel, titanium, titanium, cerium 
molybdenum, and silver, ] in the salt of the transition metal used or trivalent is mentioned, cupric sulfate, a 
cupric chloride, ferric sulfate, ferric chloride, etc. are specifically used.When the coloring nature and other 
physical properties of 10 4 - 10 1 weight section, and a coat are taken into consideration to 100 copies of 
monomers, 5x10 4 - 10 " 2 weight section of an addition are desirable. 

[0015]As a redox catalyst used simultaneously, t-butyl hydroperoxide, Organic peroxide and Rongalites, 
such as benzoyl peroxide and a cumene hydroperoxide, The combination of combination with reducing 
agents, such as sodium metabisulfite, or potassium persulfate, ammonium persulfate and a Rongalite, sodium 
subsulfite, etc., the combination of hydrogen peroxide solution and ascorbic acid, etc. are used. By adding a 
little oxidizers (a reducing agent, the equivalent, or 1 /several Eq) for a reducing agent stoichiometrically 
0.005 to 0.03 weight section to 100 copies of monomers, an unreacted monomer can be polymerized and the 
bad smell of monomer origin is lost.Although a reducing agent has many which emit the bad smell of sulfur 
origin among redox catalysts, if it is the range of the above-mentioned addition, most bad smells of reducing 
agent origin will not be sensed for the aqueous dispersion or the aqueous solution of a polymer. 
[001 6] As an ethylenic unsaturated monomer which is used for this invention and in which a radical 
polymerization is possible, Methyl acrylate, ethyl acrylate, butyl acrylate, acrylic acid hexyl, Acrylic ester, 
corresponding methacrylic acid ester, etc. of straight chains, such as acrylic acid octyl, 2-ethylhexyl 
acrylate, decyl acrylate, and acrylic acid dodecyl, or branching fatty alcohol are mentioned. 
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[001 7]Acrylic acid, methacrylic acid, a maleic anhydride, maleic acid, itaconic acid, and crotonic acid are 
mentioned as the above-mentioned acrylic ester or methacrylic acid ester, and copolymerizable 
polymerization nature unsaturated carboxylic acid. 

[0018]As the above-mentioned acrylic ester or methacrylic acid ester, and a copolymerizable 
polar-functional-groups content vinyl system monomer, similarly Hydroxyl, It is what has a methylol group, 
an amino group, an amide group, a glycidyl group, a phosphate group, a sulfonic group, an ethyleneimine 
group, an isocyanate group, etc., As an example (meta), 2-hydroxypropyl acrylate, acrylic acid (meta) 
2-hydroxyethyl, Polyethylene-glycols acrylate, glycidyl acrylate, glycidyl methacrylate, 
Mono-(2-hydroxyethyl alpha-chloro acrylate) acid phosphate, N-methylolacrylamide, such as a 
vinylisocyanate, N-methylolmethacrylamide, N-methylamino ethyl acrylate, N-tributyl aminoethyl acrylate, 
N and N-dimethylamino ethyl acrylate, N, and N-dimethylaminoethyl methacrylate, N,N-diethylamino ethyl 
methacrylate, acrylamide, methacrylamide, vinyl pyrrolidone, sulfo KISHIRU ethylmethacrylic acid soda, 
vinylsulfonic acid soda, etc. are mentioned. 

[0019]Copolymerization can be presented with vinyl ester, vinylpyridine, vinyl acetate, vinyl propionate, 
styrene, acrylonitrile, a methacrylonitrile, butadiene, chloroprene, etc. in addition to the above-mentioned 
monomer component. 

[0020]As a polymerization reaction in an aquosity medium, an emulsion polymerization, aqueous 
polymerization, a distributed polymerization, etc. may be any. When polymerizing an ethylenic unsaturated 
monomer in an emulsion polymerization, water-soluble protective colloid is used depending on a proper 
surface-active agent or case. 

[0021 ]It is preferred to be able to use the Nonion system surface-active agent, an anionic system 
surface-active agent, a cation system surface-active agent, an ampholytic surface active agent, etc. as a 
surface-active agent, combining them in some numbers, and to carry out 0.1-10 weight-section use to 
monomer 100 weight section as the amount used. As an Nonion system surface-active agent, 
polyoxyethylene alkyl ether, polyoxyethylene phenyl ether, sorbitan higher-fatty-acid ester species, glycerin 
higher-fatty-acid ester species, etc. are mentioned. As an anionic system surface-active agent, higher fatty 
acid salt, alkyl-sulfuric-acid ester salt, polyoxyethylene-alkyl-ether sulfuric ester salt, an alkyl 
sulfosuccinate salt, etc. are mentioned. As a cation system surface-active agent, alkylamine salts, alkyl 
quarternary ammonium salt, and polyoxyethylene alkylamine are mentioned. Amino acid etc. are mentioned 
as an ampholytic surface active agent. 

[0022]As water-soluble protective colloid, natural polysaccharides, such as polyvinyl alcohol, a cellulosic, 
starch, a starch syrup, etc. are mentioned, and it is added zero to 30% of the weight to a monomer as the 
amount used. 

[0023]While a polymerization progresses in the shape of solution at the time of a polymerization start, when 
polymerizing in the distributed polymerization which is a polymerization method with which particles deposit 
and is applied in an ethylenic unsaturated monomer, a distributed polymerization, To monomer 100 weight 
section, initial oligomer of the above-mentioned polymerization nature unsaturated carboxylic acid and a 
polar-functional-groups content vinyl system monomer, 0-10 weight-section use can be carried out by 
making a polyethylene glycol, a polypropylene glycol, hydroxyethyl cellulose, a polyvinyl pyrrolidone, etc. into 
dispersion stabilizer. Although the mixed solution of water and alcohol is mentioned and it changes as carrier 
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fluid in a distributed polymerization with composition ratios of the above-mentioned polymerization nature 
unsaturated carboxylic acid and a polar-functional-groups content vinyl monomer, 10% or less of the 
content of alcohol is desirable among mixed liquor. 

[0024]In starting a polymerization reaction, the water-soluble pyrolysis type initiator of persulfate, such as 
potassium persulfate and ammonium persulfate, azobis system cation salt, or a hydroxyl group addition can 
be used, and a redox initiator can be used for the initiation reaction itself. 

[0025]The polymer obtained by the polymerization method of this invention can be applied to base resin, 
such as a binder, adhesives, and a paint, regardless of stoving and un-heating, evaporates a solvent or 
carrier fluid, such as water, and it can be used conveniently for the field and use which forms a film, without 
heat-hardening. 
[0026] 

[Example]Next, an example explains this invention. As for a part, % expresses weight % for a weight section 
among an example. 

18 copies of synthetic example 1 methyl methacrylate, 80 copies of acrylic acid 2 ethylhexyl one, and two 
copies of acrylic acid are emulsified with one copy of anionic emulsifier, one copy of nonionic emulsifier, and 
43 copies of ion exchange water, and it teaches a dropping funnel. You teach 62 copies of ion exchange 
water to the polymerization tank provided with the stirrer, the thermometer, the dropping funnel, and the 
dephlegmator, make it saturated with nitrogen gas, carry out temperature up of stirring sushi and the 
system of reaction to 80 **, and 1.2 copies of ammonium persulfate solution is added 5%, The emulsion of 
the above-mentioned dropping funnel emulsified beforehand was dropped 5 minutes afterward, the reaction 
was started, and in parallel with this, 3.6 copies of ammonium persulfate solution was dropped over 3 hours 
5%, and the temperature of the system of reaction was 60 ** 30 minutes after the end of emulsion dropping. 
Two copies of cupric sulfate (five hydrates) solution was first added 0.1% to a total of 100 copies of 
ethylenic unsaturated monomers, and, subsequently the redox catalyst (2.8 copies of 0.5%t~butyl hydroxide 
solution and four copies of 0.5% Rongalite solution) was added in 3 steps every 30 minutes.lt cooled, after 
riping at 60 more ** for 1 hour, and aqueous dispersion was taken out.When asked for the distributed 
particle diameter of aqueous dispersion with the coulter counter N4 made from the department machine of 
an incorporated company day, mean particle diameter was 350 nm. The following method estimates the bad 
smell of the obtained aqueous dispersion, the amount of remains monomers, a coloration state, etc., and the 
result is shown in Table 2. 

[0027](D The bad smell of bad smell judging aqueous dispersion was smelled directly, and was evaluated. 
O : — it does not smell at all — although there is no bad smell of **:monomer, the bad smell of x:monomer 
which senses the bad smell of catalyst origin remains [0028](2) The amount of remains monomers in each 
aqueous dispersion before and behind aging was calculated with the amount gas chromatography of remains 
monomers in each aqueous dispersion. 

Gas-chromatography-measurement conditions: 10 ml of Shimazu GC-14B, 150 ** HE temperature-up after 
G-100 (column) or 50 ** to 6-minute maintenance (part for 5 **/), inlet temperature [ of 190 ** ], and 
sample 1 g/MIBK350 ppm/THF dilution, injection-rate Imicrol. 

[0029](3) The glass bottle with a capacity of 140 cc was filled with the aqueous dispersion obtained from the 
example of coloring viewing composition, and the comparative example, NS gross paper was made into the 
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background under the bright fluorescent light, and the degree of coloring was evaluated. Evaluation of 
coloring by viewing is shown below. 

O : it is the completely same color tone as the emulsion before an aging reaction. 
**: The color of transition metal origin is sensed, 
x: Discolor. 

[0030]By the same method as the synthetic examples 2-4, the example 1 of comparison composition - the 
example 1 of 4 composition, an ethylenic unsaturated monomer, a redox catalyst, and the kind and quantity 
of the salt of the transition metal were changed as shown in Table 1, and aqueous dispersion was obtained, 
respectively. When asked for the mean particle diameter of the aqueous dispersion obtained like Example 1, 
all suited the range of 300-800 nm. The bad smell of the obtained aqueous dispersion, the amount of 
remains monomers, the coloration state, etc. were evaluated like Example 1. The result is shown in Table 2. 
[0031 ]In Examples 1-4, the comparative example 1 - 4 each synthetic example, and the example of 
comparison composition, to 200 g of solid content of the obtained aqueous dispersion The defoaming agent 
1g, While the antiseptic 0.1 g is added, it adjusts after 3-minute stirring at 3000-5000 rpm and an ammonia 
solution adjusts pH to 7.5-8.5 25% by a homomixer, Viscosity was adjusted to 3500-4500 cps (BL type 
viscosity system, #4 rotor, 60 rpm), 0.7-1 .5g of thickeners having added, and stirring similarly by a 
homomixer, and the binder was obtained. By the synthetic example 1, it mixed so that it might become the 
solid content ratio 8:2 about aqueous dispersion by aqueous dispersion and the synthetic example 4, and 
Example 4 added the above-mentioned defoaming agent etc. to solid content 200 weight section of the 
aqueous dispersion after this mixing. Coating is carried out so that it may become a release paper of 
marketing of each obtained binder by comma coater with the dry membrane thickness 15-20 g/m 2 , After 
making it pass through the inside of body oven in 90 ** to 30 seconds and removing carrier fluid, the film (20 
micrometers of thickness) of polypropylene was stuck by pressure, the adhesive sheet was created, and the 
waterproof white-blush-mark examination was presented. 

[0032](4) Remove a release paper from the adhesive sheet obtained by the waterproof white-blush-mark 
test above, and create the laminate film which stuck the adhesive face and aluminum vacuum evaporation 
PET film (50 micrometers in thickness) of the coating polypropylene film by pressure. This laminate film is 
cut down 100 mm x 25 mm in the shape of a strip of paper, it is immersed in 60 ** warm water for 48 hours, 
and the condition of a white blush mark is seen. The judgment by viewing of a white blush mark is shown 
below. 

O : it is completely transparent. 
**: There is blueness. 

x: From halfHransparence, a coat is opaque and milks. 

Immediately after the judgment of the white blush mark by viewing, a multi-light source spectrum 
colorimeter (the Suga Test Instruments Co., Ltd. make, MSC-1 type) is used, a colorimetry is carried out 
with a reflection method, and L* (coloration state of black to white) estimates the white-blush-mark state 
of a sample. It is in the state which a white blush mark cannot distinguish at all in L*=10.6 with the naked 
eye, and let this value be a decision criterion. 
[0033] 
[Table 1] 
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[0034] 
[Table 2] 



[0035] 

[Effect of the Invention]By using together with the oxidizer and reducing agent which can carry out the 
redox reaction of the salt of optimum dose of transition metals in the aging reaction of a hyphydrogamy 
inside-of-the-body polymerization reaction (especially emulsion polymerization), The salt of a transition 
metal activates the ion of deactivated oxidizer and reducing agent again, and can decrease now the oxidizer 
and reducing agent which functioned as an accelerator of radical generating and was conventionally needed 
for the polymerization of the unreacted monomer which remained about to about 1/10. As a result, since 
the content of the reducing agent in the aqueous dispersion obtained decreased dramatically, the 
outstanding coat of the water resisting property of a non-heat-hardening system could be offered 
especially. 



[Translation done.] 
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